is a rare disease occurring frequently in women. The present study reported a case of PLAM in a 46-year-old female and reviewed the literature regarding PLAM. The female experienced dyspnea on exertion for 1 month. The chest computed tomography (CT) revealed diffuse thin-walled cystic lesions, consistent with radiological features of PLAM. CT-guided lung biopsy showed that characteristic smooth muscle cells were positive for smooth muscle actin, human melanoma black 45 and D2-40 by histology and immunohistochemistry techniques, resulting in a diagnosis of PLAM. The patient had a hysterectomy for treating uterine myoma 12 years previously. Additionally, lung diffusion function was impaired slightly, abdominal CT showed a right renal cyst and pelvic ultrasound exhibited a right oophoritic cyst. Sirolimus was administered, which improved the dyspnea and pulmonary function, and the patient required long-term follow-up. Therefore, this is a rare case of PLAM with renal cyst, oophoritic cyst and uterine myoma in a female. In conclusion, PLAM is a rare proliferative disease in the lung. Chest CT characteristically showed that the cysts were bilateral, diffuse and thin-walled. Lung biopsy may provide evidence for the diagnosis of PLAM, which was treated with sirolimus.
Introduction
Pulmonary lymphangioleiomyomatosis (PLAM) is a rare hamartomatous proliferation of the smooth muscle involved in blood vessels and lymphatics in the lung (1, 2) . It extends into the pulmonary interstitium, leading to diffuse thin-walled cystic lesions and pulmonary hemorrhage, and lymph node involvement may result in chylous effusion (3) . PLAM is clinically characterized by progressive dyspnea, cough, chest pain, hemoptysis and pneumothorax, leading to progressive airflow obstruction and impaired lung diffusion function, culminating in respiratory failure commonly in premenopausal women (4, 5) . Chest radiographs show diffuse interstitial infiltrates and thin-walled cystic lesions. Pulmonary function tests usually reveal obstructive ventilation dysfunction and airflow limitation with impaired lung diffusion function. PLAM is considered to occur alone or is associated with tuberous sclerosis (6) . Thus far, the pathogenesis of PLAM has not been clearly clarified and its treatment remains limited.
PLAM was first reported in China in 1986, and since then ~100 Chinese cases have been reported. However, case reports of PLAM are rare in Northwestern China. A recent retrospective study in China showed that PLAM commonly occurs in women (99.2%); dyspnea was the most common clinical manifestation (94.6%); the most common extrapulmonary manifestation was retroperitoneal lymph node involvement (52.1%); the most common chest imaging manifestation was multiple different sized thin-walled cystic shadows in whole lungs (93.8%); the most common lung biopsy method was bronchoscopic biopsy (41.0%); in the patients with pulmonary dysfunction, obstructive ventilation dysfunction was 65.1%, and diffusion dysfunction was 38.4%. However, there is no effective medical therapy, and lung transplant may be the only possible treatment for the cure of patients with PLAM (7) .
Regardless of the extent of the disease, it is notable that the patients are usually female, and in general are in the reproductive years. The development of PLAM is possibly associated with hormone secretion. In the present study, a woman with PLAM, renal cyst, oophoritic cyst and uterine myoma, who had a hysterectomy for treating uterine myoma 12 years previously is reported. This is a rare case report in Northwestern China.
Case report
A 46-year-old female in Northwestern China presented with exertional dyspnea, which occurred 1 month prior and progressed gradually. The patient did not report any fever, chills, cough, chest pain or hemoptysis. Due to worsening of symptoms, the patient visited the Department of Respiratory and Critical Care Medicine (The First Affiliated Hospital of Xi'an Jiaotong University, Xi'an, Shaanxi, China). The patient had a history of hysterectomy for treating uterine myoma 12 years previously and had no history of smoking or alcohol consumption. Physical examination appeared normal. The laboratory findings including routine tests of blood, urine and feces, liver and kidney function tests, and tumor markers detection were normal. Blood gas analysis showed slight hypoxemia, and the pulmonary function test showed a normal ventilation function with a reduced diffusing capacity of the lung for carbon monoxide (68%). Additionally, abdominal computed tomography (CT) showed a right renal cyst, and pelvic ultrasound exhibited a right oophoritic cyst (Fig. 1) .
Chest CT exhibited bilateral, diffuse and thin-walled cystic changes ( Fig. 2A) . Based on the chest radiographs, lung biopsy was required for a precise diagnosis. Firstly, bronchoscopy was performed and no abnormality was detected in bronchial lumen (Fig. 2B) . The patient was not diagnosed by the bronchoscopic biopsy, as the size of the specimen was too small. Subsequently, CT-guided percutaneous needle-aspiration biopsy of the lung was performed for the patient (Fig. 3A) . Initial microscopic examination of the lung biopsy was interpreted as fibrosis and chronic inflammation. Due to the CT findings, the pathology was questionable and the diagnosis required further assessment. Reexamination of the biopsy specimen exhibited hyperplasia of smooth muscle and a proliferation of spindle cells around small blood vessels and respiratory bronchioles (Fig. 3B ). Histology and immunohistochemistry (IHC) demonstrated that characteristic smooth muscle cells were positive for smooth muscle actin (SMA), human melanoma black (HMB) 45 and D2-40 (a specific lymphatic endothelial marker) (Fig. 3B) . These findings established the diagnosis of PLAM. Sirolimus was administered for the patient, which improved the dyspnea and pulmonary function temporarily. However, the patient with PLAM is in an early stage in the process of the disease and requires long-term follow-up, as there is currently no effective medical therapy for PLAM. The present study was approved by the local ethics review committees, and the patient provided informed consent.
Discussion
PLAM is characterized by the progressive proliferation of smooth muscle in alveolar septa, pulmonary vessels and lymphatics frequently occurring in females between the ages of 17 and 50 years (8) . The chest radiographs usually show that bilateral multiple pulmonary cysts. When pulmonary vessels are involved and occluded, pulmonary hemorrhage may occur in the interstitium; when the lymphatics and the thoracic duct was occluded, chylous effusion may occur. Similar results have been found in patients with tuberous sclerosis (9) . PLAM is considered to be associated with tuberous sclerosis. However, in contrast to tuberous sclerosis, there is no family history, mental retardation or adenoma sebaceum in PLAM. 
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The most frequent clinical manifestation worldwide is dyspnea, followed by cough, pneumothorax, chest pain, hemoptysis and chylothorax. The progressive proliferation of smooth muscle may lead to obstruction of bronchioles and pulmonary vessels, so pulmonary function tests show obstructive ventilation dysfunction and diffusion dysfunction, culminating in hypoxemia and respiratory failure. The treatment of PLAM is limited, and the prognosis remains poor. The majority of patients with PLAM may succumb to respiratory failure within 10 years (10) .
In the present case, chest CT showed that the cysts were bilateral, diffuse and thin-walled. According to statistical analysis, the most common chest imaging manifestation was also multiple different sized thin-walled cystic shadows in the whole lungs. Although cysts frequently exist in various types of interstitial lung diseases, the chest radiographs of PLAM in CT are different from other interstitial lung diseases. For example, idiopathic pulmonary fibrosis is characterized by reticular abnormalities and honeycombing in the basilar and subpleural areas, while PLAM is more diffuse in the whole lungs. Furthermore, the cysts in idiopathic pulmonary fibrosis are surrounded by abnormal parenchyma, while the cysts in PLAM are surrounded by normal tissues (11) . Thus, the chest CT findings are helpful in the diagnosis of PLAM.
Currently, bronchoscopic biopsy was the most common lung biopsy method. However, sufficient specimens for the diagnosis of PLAM by bronchoscopy were not obtained, as no abnormality was identified in the bronchial lumen. This disease is rare in Northwestern China, and therefore the diagnosis procedure is unfamiliar. However, CT-guided lung biopsy showed that characteristic smooth muscle cells were positive for SMA, HMB45 and D2-40 by histology and IHC techniques, resulting in a diagnosis of PLAM. Therefore, the present study summarized the experience in clinical diagnosis and treatment of PLAM in order to improve the diagnostic accuracy rating and reduce an ignored diagnosis.
The case of PLAM in a female complicated with renal cyst, oophoritic cyst and uterine myoma that was removed by a hysterectomy 12 years previously was reported in the present study. A recent study showed that the development of PLAM is associated with hormone secretion, particularly estrogen (12) . Whether renal cyst, oophoritic cyst and uterine myoma are involved in PLAM remains to be elucidated. Therefore, the patient requires long-term follow-up for observation on the process of the disease.
The results of the recent sirolimus phase III trial showed that sirolimus treatment significantly slowed the decline in the pulmonary function, and improved dyspnea and the quality of life (13, 14) . In the present case, sirolimus treatment efficiently stabilized pulmonary function and alleviated the symptoms during the observation period. Recently, certain results have demonstrated that abnormality of the tuberous sclerosis complex gene 1/2 induced LAM cell proliferation via the activation of mechanistic target of rapamycin (mTOR) (15) . Thus, sirolimus, as an mTOR inhibitor, could stabilize the pulmonary function and improve dyspnea. We believe that the continuous administration of sirolimus is necessary for stabilizing the pulmonary function and improving the quality of life, and the safety and efficacy of sirolimus should be further studied in the future. 
